The development of cold-chain logistics will not only contribute to solving the food safety problems, but also effectively promote the development of agriculture industry and animal husbandry industry. In order to be well informed of the core competence in cold-chain logistics enterprise, we evaluated the competence of cold-chain logistics enterprise in China with the combination of analytic hierarchy process (AHP) methods and fuzzy comprehensive evaluation (FCE) modeling. Then, we took a typical cold-chain logistics enterprise as an example. We find that the core competence of that cold-chain logistics enterprise is not very outstanding through investigation and evaluation. In the end, we propose several suggestions about the development pattern of cold-chain logistics enterprises on the basis of investigating and modeling results.
INTRODUCTION
Along with domestic economic development and satisfaction of basic daily needs, people increasingly pay attention to the improvement of quality of life. The food safety problems in recent years have become a serious threat to people's health and quality of life, thus making production, delivery, restoration and sales of perishables, including vegetables, fruits and dairy products, focus of attention. A meeting with the theme of "Consumer Safety & Safety Advantages" was organized during the World Economic Forum at Dovas on September 10, 2014, pointing out that the food safety problem is not only a question of principle but a question of capability. Development of cold-chain logistics will make major contributions to solving food safety problems.
Cold-chain logistics started relatively late in China, but has developed by leaps and bounds. The need of cold-chain logistics market has accelerated with the annual increase of 20% [1] . According to a survey conducted by National Coldchain Logistics Alliance of China in 2014, the total refrigeratory storage of 680 major cold-chain logistics enterprises amounts to 20,469,713 tons (57,546,093 m 3 ) with 29,444 refrigerator cars, which implies that cold-chain logistics has formed a certain scale in China. There are up to 700 coldchain logistics enterprises of different scales in China at present, among which large-scaled enterprises account for a small proportion. Technologically speaking, China still considerably lags behind developed countries in this industry [2] . Scientific evaluation on the core competence of coldchain logistics enterprises and dynamic management based on actual conditions shall accelerate development of those enterprises. Based on features of cold-chain logistics enterprises and AHP methods, this paper builds an appropriate evaluation indicator system and evaluates core competence of cold-chain logistics enterprises with fuzzy comprehensive evaluation (FCE) modeling.
BUILDING EVALUATION INDICATOR SYSTEM BASED ON AHP METHODS
Before evaluating the core competence of enterprises, a scientific and reasonable evaluation index system should be built so as to demonstrate the inner specific value of each enterprise objectively and scientifically and find out the elements that make an enterprise become competent or keep competent in this field [3] . Combining general elements of core competence of enterprises with specific features of cost, technology and environment of cold-chain logistics, this paper divides indicators which constitute the core competence of cold-chain logistics enterprises into the following groups: finance indicators, management indicators, operation indicators, service indicators and personnel indicators [4] .
Finance indicators are composed of cash flow ratio, total assets increase rate and liquidity ratio, which shall be helpful to evaluate the core competence of cold-chain logistics enterprises comprehensively and objectively. Management indicators are composed of social accumulation rate, logistics profit rate and social contribution rate, which shall present the management level and creativity level of logistics enterprises from the perspective of the whole market and logistics enterprises. Operation indicators are composed of refrigeratory utilization ratio, refrigerator car utilization ratio, food defect ratio and inventory turnover rate, which are put forward based on the business features of cold-chain logistics enterprises. Operation of cold-chain logistics covers different activities such as low temperature storage and low temperature delivery and thus requires a high level of technology and equipment. Refrigeratory utilization ratio and refrigerator car utilization ratio shall be adopted to evaluate cold-chain operation of enterprises. Service indicators are composed of logistics cost rate, major business profit rate, delivery accuracy ratio and delivery punctuality ratio, which shall demonstrate whether the evaluated enterprises are capable of meeting the requirement of consumers or not and whether the logistics service is of high quality or not from various aspects [5] . Personnel indicators are composed of labor efficiency, personnel quality and technician ratio, which shall reflect the investment on personnel of cold-chain logistics enterprises and the comprehensive quality, work efficiency and work competence of personnel. The indicator system formed by the 17 indicators of the five levels mentioned above combines the core competence of enterprises with business specialty of cold-chain logistics to reflect the core competence of a cold-chain logistics enterprise comprehensively and systematically. Fig. (1) demonstrates the evaluation indicator system of the core competence of coldchain logistics enterprises as follows:
The weight of each indicator should be confirmed after the evaluation indicator system is built. Confirmation of weight shall be the key to evaluation quantification. Various ways can be adopted to confirm the weight of each indicator, mainly including subjective weight and objective weight.
The former may come from expert consultation, Delphi method or analytic hierarchy process while the latter may come from the maximum entropy, major ingredient analysis or multi-objective planning etc [6] . Each method possesses its own unique feature. On account of the fact that currently the cold-chain logistics enterprises in China are mostly of small scale and there is no integrated industry system which may hinder data collection, analytic hierarchy process (AHP) shall be adopted to confirm the weight of each indicator.
AHP is a qualitative and quantitative decision analysis method which is often adopted to solve sophisticated and multi-objective problems in production and life. Decisionmakers should empirically judge the relative importance of various indicators concerning the realization of targets and reasonably confirms the relative weight of each indicator of each program to figure out the superior sequence of each program [7] . Thus building of evaluation indicators concerning core competence of cold-chain logistics enterprises includes the following four steps.
Step 1: Building of Hierarchy Structure Model A hierarchy structure model should be built first for methodization of the system issues. According to different targets, elements and decision objects, the hierarchy structure can be divided into three levels, the top level, the mediate level and the bottom level. The evaluation indicator system of core competence of cold-chain logistics enterprises as showed in chart 1 can be compared to a structure model. The top level of the model is evaluation of core competence of cold-chain logistics enterprise. The mediate level includes finance indicators, management indicators, operation indicators, service indicators and personnel indicators. The 17 specific indicators form the bottom level of the structure model ( Table 1) .
Step 2: Building of Judgment (Paired Comparison) Matrices.
After the hierarchy structure is confirmed, the five elements of B1, B2, B3, B4, B5 are compared in pairs to measure their importance based on the principle of the core competence of a cold-chain logistics enterprise. As for A, the core competence of the cold-chain logistics enterprise, the five compared elements form a paired comparison matrix as follows:
A ij is the scale of importance of B i and B j relative to A. A is the positive reciprocal matrix, with a ij >0 and a ij =1/a ji . As the maximum in a scale table is usually 9, it is better to set no more than 9 elements for each level. The following is the scale table of 1-9 ( Table 2 ) and the meaning of each even number, that is, scale 2, scale 4, scale 6 and scale 8, is between that of the odd numbers immediately next to it.
Step 3: Calculation of Single Hierarchical Arrangement and Test of Coherence Hierarchical weight should be figured out after building of judgment (Paired Comparison) matrix. Calculation of weight is conducted hierarchically by AHP, from the top to the bottom. The weight of influence of the five indicators in Level B on the core competence of cold-chain logistics enterprises can be calculated by addition, power method or extraction of root. The weight vector ( ) can be gained in the three mentioned ways as follows:
Reciprocal or complementary matrices are called coherence matrices, which can be processed in normalization. The weight shall be calculated with normalization method by AHP only in the condition that the matrices are coherent. It is found that paired matrices are usually not coherent. But it is feasible once the degree of incoherence is within bounds. So test of coherence of matrices should be taken. When the test parameter CI=0, the matrix is coherent. The higher the value of CI is, the higher the degree of incoherence.
CR as the coherence ratio, RI as the random coherence parameter. When CR<0.1, the degree of incoherence is considered to be within bounds. ?C ?C = (9) Step 4: Calculation of Total Hierarchical Arrangement Weight Vector Hierarchical calculation of weight in Level C is not the final target of the evaluation. The weights in Level C should be combined with those in Level B to explain how the 17 specific indicators in Level C influence the core competence of cold-chain enterprises. In this way, quantitative and qualitative methods are combined to divide the task into various components and processed by AHP methods according to their relative and subordinative relationships [8] . When hierarchy of core competence of cold-chain enterprises is arranged, the relative indicators are divided into five groups in Level B and 17 in Level C thus to pave way for fuzzy comprehensive evaluation (FCE) modeling.
EVALUATION OF CORE COMPETENCE OF COLD-CHAIN LOGISTICS ENTERPRISES BASED ON FCE MODELLING
Various ways can be adopted to evaluate the core competence of cold-chain logistics enterprises such as BP neural network, matter element analysis, data envelopment analysis and fuss comprehensive evaluation (FCE). Each method possesses its unique advantages and disadvantages [9] . As the concept of core competence is relatively obscure, FCE modeling is adopted in this paper to evaluate and study the core competence of cold-chain logistics enterprises.
FCE is a comprehensive evaluation method of fuzzy mathematics. It quantizes the fuzzy qualitative concepts in- fluenced by many factors with grade of membership theory to make overall evaluation of the influence of each indicator on fuzzy concepts clearly and systematically. It has a wide range of application in production and daily life. Evaluation of the core competence of cold-chain logistics enterprises with FCE modeling means quantization of the fuzzy concept of core competence and overall evaluation of all the indicators that influence the core competence of a cold-chain logistics enterprise based on the weight calculated by AHP methods [10] . According to the evaluation indicator system of the core competence of cold-chain logistics enterprises mentioned above, the set of evaluated indicators can be confirmed as follows: The final comprehensive result can be determined with an appropriate operator mode based on the weight vector which is determined by AHP methods. D= *R= (d 1 , d 2 ,...d n ) . The evaluation result is determined by R and . Eventually after the normalization processing of D, the final evaluation result of the core competence of cold-chain logistics enterprises can be determined.
CASE OF EVALUATION OF CORE COMPETENCE OF COLD-CHAIN LOGISTICS ENTERPRISES

Enterprise Profile
Cold-chain logistics company A is a subsidiary corporation of a large-scaled logistics enterprise with registered capital of ¥40 million. Its main business is delivery and storage of cold-chain products. Since it was founded, the company has invested a lot of money and technology to develop cold-chain logistics relying on its unique geographical and resource advantages. In order to better carry out national industrial policies, the company has increased investment to purchase adequate refrigerator cars for operation and to build refrigerator houses and food processing centre, logistics centre, testing centre, exhibition centre and comprehensive management service centre, container yard and relevant facilities as well. The company will seek for further professional development to meet the opportunities and challenges of the market with professional equipment and service. In 2013, the company invested more than 4,000 new refrigerator cars to make growth of 24.29% of the gross margin from special container business while 4.09% of gross profit rate.
In 2012, the company was chosen by the National ColdChain Logistics Alliance of China to be one of the top 50 cold-chain logistics enterprises in China. For better development of the company and improvement of management of capital, technology, marketing and personnel, the evaluation of the core competence in the industry of the company is conducted to have scientific, objective and further insight into the present situation of it.
Building Evaluation Indicator System of Core Competence of the Company by AHP
Based on the introduction of the model, AHP methods and FCE modeling are combined to evaluate the core competence of the company. According to the evaluation indicator system of cold-chain logistics enterprises demonstrated in Fig. (1) , the factor set of the evaluation is as follows: With advice from experts in this field, the judgment matrix of the top level (Matrix A-B) is determined as follows Table 2: 
Calculation of Weight of Each Level and Test of Coherence of Matrix
The weight of Level B to the original matrix A is determined by addition after the judgment matrix is determined. The weight vector set after normalization is as follows:
Test of coherence should be conducted with relevant indicators after weight calculation to determine whether the matrix is within bounds. In the case that the coherence is not within bounds, the original matrix should be modified.
In order to test the coherence of the matrix, multiply A by to get the following vector:
As A = * , it can be determined that the maximum eigenvalue of the matrix is 6.674. The result of Judgment Matrix B 5 =(Labor Efficiency C 51 , Personnel Quality C 52 , Technician Ratio C 53 ) is as shown in Table 7: CI=0.0046. CR=CI/RI=0.0046/0.58=0.0079<0.1. Judgment Matrix B 5 is coherent.
( )
The weight of each indicator in Level C to the evaluation of the core competence of the company can be determined by integrating the above results. The result is as follows in Table 8: 
Calculation of Core Competence of the Company of FCE
Evaluation of core competence by FCE is carried out after calculation of the indicator weights. In the above introduction of the model, the remark set P is built as follows: P=(Very High, High, Ordinary, Low, Very Low). In addition, each remark of different levels is graded as shown in Table 9 :
The specific description data of the 17 indicator is drawn from investigation and conversations with relevant personnel of the evaluated company. Fuzzy Judgment Matrix R17*5 is obtained after data analysis as follows Table 10 .
According to the formula D= *R,
With
as the integrated weight vector of indicators in Level C as demonstrated in Table 10 , R as the vector formed by the remark grade of each indicator in Table 9 .
Then it can be drawn that D= 1 
Combine the remark set and the following formula:
j= ( 
The result of comprehensive evaluation is as follows:
S=0.3969*90+0.1792*80+0.1282*70+0.1356*60+0.1603 *50=75.167. Based on the value of S, the conclusion can be drawn that the core competence of the cold-chain logistics company is ordinary.
Result Analysis
From the results, the measures of the degrees "Very High", "High", "Ordinary", "Low" and "Very Low" are respectively 0.3968,0.1792,0.1282,0.1356,0.1603. The quantitative result is 75.167 by method of weighted average, from which we know the clod-chain logistics company is ordinary.
From the results listed in Table 2 , it can be seen that the weights of operation indicators and service indicators offered by experts are relatively large, 0.397 and 0.231 respectively, which gives the clues that operation and service play important roles in the core competence of a cold-chain logistics enterprise. As is mentioned above, the evaluated company invested a lot of money and technology to improve its operation efficiency and service quality. But factually the core competence of it is not as high as expected. According to investigation, the reasons accounting for it might be as follows. On the one hand, although the parent company has invested a lot of capital and manpower on it for better development, many projects are still under way and the resources that can be used in operation are limited due to the long term of cold-chain logistics equipment construction. On the other hand, the company is specialized in special container business. China has been lack of containers and specialized automobiles for a long time. With deepening of the economic transition, the need in this field will be expanded. The total amount and structure of the special containers can only adapt to but not meet the need. The above two reasons may account for the fact that the company is not among the best in the top 50 cold-chain logistics enterprises recommended by the National Cold-chain Logistics Alliance of China. Even so, the company has taken advantage of its resources to satisfy its customers and improve its service quality to the largest degree. And therefore it is believed that the core competence of the company will be improved after the coldchain projects are finished and come into service which cannot only help the company gain fat profit but accelerate the local economy.
CONCLUSION AND POLICY PROPOSALS
Cold-chain logistics industry is still in the stage of development in China. The core competence of domestic coldchain logistics needs to be improved. Based on investigation and research, several suggestions for development of coldchain logistics enterprises are put forward.
First of all, take advantage of flexible ways of financing and strengthen resource integration. Cold-chain logistics industry is low temperature logistics process based on cooling technology. A large number of capital and technology support is needed in order to improve the core competence of the cold-chain logistics enterprises. Cold-chain logistics enterprises can rely on supply chain finance business of banks for financing [11] . It cannot only activate the cold-chain logistics enterprises but also help operation of the whole "chain" thus to improve competence of the enterprises.
Secondly, offer services based on customer value and improve value-added services. The present market is customer-guided and therefore the core competence of coldchain enterprises is closely related to their service capability [12] . The enterprises can expand businesses such as freight forwarding, processing and packaging to meet customers' requirement. The improvement of service will benefit reputation of an enterprise, improve its image and enhance its core competence.
Finally, improve information technology relying on network construction. In recent years, a great deal of trade is carried out online. Application of information technology will help cold-chain logistics enterprises manage online order data and maximize resource profit by automatic inventory management in the process of logistics operation. Therefore, it is of great importance to construct network platform and introduce advanced information technology.
In brief, with better understanding of their current situations, the cold-chain logistics enterprises should improve their capacity of integrating various resources, enhance customer satisfaction and increase informatization so as to improve the core competence eventually.
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